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(54) DEVICE AND METHOD FOR DETECTING ABNORMALITY OF TRAFFIC FLOW 

(57)Abstract: fplllP 
PROBLEM TO BE SOLVED: To comprehensively 
decide a change of a traffic situation appearing when fr 
a sudden event occurs on a road by perceiving the "~ ;LMI 
change of the traffic situation from various aspects. 
SOLUTION: Sudden abnormality of a traffic flow is 
detected by two or more different systems on the 
basis of traffic measuring data 11, weighted mean 
operation to an abnormality congestion evaluation 
value of each of the systems is conducted 12, and 
comprehensive decision is conducted on the basis of 
the weighted mean value 15-17. Since a defect of 
each of the systems can be compensated by 
combining congestion results of each of the systems, 
the occurrence of the sudden event on the road can 
be detected more accurately. 
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Bl' 2 « i. ( i tt2EJL±coSSS) tm^ 
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fi5rQ2, i+i(t) t L. *1 *l»i:J|S2«|»0WSrfir-&fc 
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5 <D 2 oco^u— ^UJ*WM*C*<5v^T*rocoig*S: 
SIS U wft 4: *Pfo*S*PWWl <t i::So% ^*fi£*fcfcl 

[ 0 0 2 7 ] ftjb\ ^>t:°rL — ^ 1 1 <£)A^Mgg|5 2 1 

a^fcTa — * 1 1 Kfi, ¥!l5£fflS2 2 ^K*tbaxT*5 9 , 
*SA-*i£Et^5) K±9.£«*0*«*-tiv5 r 

[0028] 3 . i iiKEBOrto*mff«-&»towpm 
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2 ].B=a 2 ]<!:*< MSB (3) (4)5£fi. -tiveav ' (5) [»5] 

i r -/».)'" 
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=exp 
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:exp 
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v Jh j 
2az 
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fixer* 
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X K [ft 8] 
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[0 0 6 0] K±«C»fffcflt**ft(7>S»»ftS \^ry 

ftST*KhBt«itllSiX^:#ifflfir^^s/^-3^ h d (h 
a, hb)tt % 20 
d(ha,hb)=ln [Ph(ha, hb)] (9) 

= * h d (ha. 1 a; hb, 1 b)te, 

d (ha, 1 a; hb, 1 b)=ln [Ph(ha, hb)] + In [Pl( 1 a 
tftZo W&ffiCli, ftjfB(9) (10) (lD^^^-T^t^^c 

= h?rIt±it5(7.T^7 0 U3) c , 

[ 0 0 6 2] ¥0^SRCfi, r^>^^n^Kj £ 30 

/£Cfc^ft£ LTlStS^tLTV^ t^T*fe5 0 ^3/^ = 

d (ha, -)-d (-, hb)= (1/2) In [Ph(0, 3 ah)] 

= - (1/2) In ( (2jc) 1/2 ah) -9/4 (12) 

I^(i2*^^5r^:*^(7)-e\ ttl = * 3 C , 

hiw-t-S^*"Cfe5 (WTIDC) 0 »*£>*SrflH^54l# [ 0 0 6 4] 

d ( 1 a, -) = d (-. 1 b)= (1/2) In [Pl(0,3ffD] 

= - (1/2) In ( (2k) 1/2 al) -9/4 (13) 
**t**S:efffli-*»-frtt % I GCOAflcfi&^fltS:^* (14)56(0 J: 5 f=*-5 0 

d (ha, -:-.-) = d (-, la;-,-) 
= d(-, -: hb, -) = d (-, lb) 
= (1/2) [In [Ph(0, 3 ah)] + In [P1(0, 0)] ] 
= (1/2) fin [Ph(0, 0)] +]n [PK0, 3aD] ! 
= - (1/2) In (2 - aha!) -9/4 (14) 
E X G C (4, ±SE*&#,«:»ia t fc*m*s 4 fcTiffiffi ,6 & ^OP#^,T\ g ft* ^-eflHgfc-*' y ^ > ^#»e>;h,T i 



★ l Bir«IUl*ixfc*Wto-^y^3^ h d ( l a, l b)fi, 

d ( 1 a, 1 b)=ln [Pl( 1 a, 1 b) ] (10) 
[0 0 6 1 ] *ast**Srefffl-t-S#^tt, ±^tco*f^ 



lb)] (11) 

^rGC) — s/^ri^ h (EXGC) <b 

7^ 3 a «±gttb§ - £ Jifc < , 3 a EJUb«tttS t 
[ 0 0 6 3 ] MM<D3*%mi<^Z)Wf&. I GC^ftJ!j4 



(13)5^(7) £ 5 



# 
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[0 0 6 5 ] Sbtw, 

r=z^ h tofd^s**: * -5 J: 51:, ±a^*WSS5*P5f-C 

[ 0 0 6 6 ] ±8Eflfi^Sriiia Lfc*n"5Sr a 1, a 2, a 
b2, b3, b-nT**to 17?U (aibj) (Ki<n, 1< 

j<m) ^ > h <bP^-So 2^7c^5c? : ?yr^-r > > 

7 7SrJS^fcBI"e*,-5e EI6"-e»i, *fS]ai^$Sbj^ 

*trsfcb7t^y^ = ^ h d ((9)— (insert ^-rn 

[0 0 6 7] B6 0£±0^b, *T©j£1:S5 3^ 
^r^i-fil^^^o :o*ftSfflitt, ift^ftS (DP;d 

ynamic Programming) j£~C8?< ^ £ #>"C^ -5 "7 1 y ~7° 
U4) (TIE tl] [2] #flS) 0 

[1] D. Gusfield. "Algorithms on Strings, Trees, 
and Sequences. " Cambridge University Prass, 1997. 

[ 2 ] S. B. Need 1 email and C. D. Wunsch. "A general meth*. 

g = S' . (A) / [n +m- x (A) ] 
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*od applicable to thesearch for similarities in the 
amino acid sequences of two proteins. " Journal of 
Molecular Biology, 48, pp. 443-453, 1970. 
fllxJi, n = 3, m = 4tU **KBI«S:j»^fce 

5c Z(Dm7ti>b. a lttb lC*t/EU $lp5ja2i: 

b*L, *:pj b 4tei£*^^£^ b3t A L Tt t- < 

[ 0 0 6 8 ] &±<Dmffite&&mtl^%(X'ryZf\J 
5) 0 tit, m*S;h,fcte*fzS<5^T, — IM"** 
PIlRl±«c#a tt, jjeff^MSrit^-t-^r. <t 

EXGCOttSr*3t-rs*ffiarttMi-a o EX 
GC g t*5< e ±^T-nt?*waqt«0£n, Ti)ft 

5o aw*iffw«to, ±«E«fi^;-e«j!H*nfc*:wai- 

8Kflfi^t?Jttt««^ ^«F*!I^«»J SiX^l*Pf a n+l~ a m 

[0 0 6 9] ~ (Dt ^<DT=7^ * 1/ h<7X ^y^^f^l 
ft<D7^T%S' (A) . ff^yr^^fW^^^^T^ 

g • x (a) tm<o s' (a) tt<cw«*p»oiiaffl: 

*>5, x (A) («N7f y^-S^^l, x (A) - 
n-mtfea, EXGC(7)Ig^ r*aW^ 5, ^ ^ ^J&s 

(A) £\ n+m-x (A) J "Cf d o jt £> CD % tfcS&1r 

So 

[ 0 0 7 0] 

(15) 



20 



30 



7t £ , n = 4, m = 3 <t l,1tm&<D 2 ^jcfe^W 



yfyWw^^TS' (A) , EXGCOlIg • x 
(A) S:^tTt^ 0 fcfllU x (A) =n -m = 4-^ 

g - S / (A) / [4 + 3 — 1] = S' 



^3 = 1 tteZ><DT\ ElStrg • x (A) ir^L/c^co 
GCOtgfl WIE(15)CS-5#, 



(A) /6 



(16) 



[ 0 0 7 1 ] HBRfztt, ±Tatt-7yfy^ilBSn 
T 1 ^ tf^jff ^li 1 1 E X G C (7)(I g Sr**S, 4:^ 

9 . wCO^fgSra^etJCEXGC^ffig t ITftft 
ntfit^o tHIBcD I GC^EXGC^ffiofcHIfl 

g = S' (A) / [n +m- x (A) ] 
T'*$4X4 0 — h-#^37S (A, g) fi, 
S (A. g) =S' (A) + g • x (A) 



*ttgB5> (mO#{,*f^i w^^x — ^) tt % EXGC 

[ 0 0 7 2] *ZX\ Np*yU*«f«F#.fKIOEXGCS:^ 
5. Bft3aSL-3t 4r*5 9 , E X G CcDftg fi. 



(15) 



(17) 



3 4 2 S 7 2 
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"t?***L4 D (15)S:S:(17)a:Jcft;Ai-5 t , 
S (A, g) 

= S' (A) + S' (A) x (A) / [n+m-x 
= (n+m) S' CA) / [n+m-x (A) ] 

*r 1998. 
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2 A) 



i**o n+mtt— ^#<£>T\ S' (A) / [n+m- 
x (A) ] ***tri-S«t 5*^^*a*#t*5» 0 



(A) ] 
(18) 



[ 0 0 

5o ^^H)9^^^^^jo^T, ±8lcffiiliiiS*Wa 1, 

a nCDSS j (l^i^n) t L , *#f 
(BS^^JCS^S: v i b~t%>o v i X*<DT y *i * > V (DM 

*^37Sr*ft, -^co^^T^ ( i +m) -x (A) ~C 

[0 0 7 4] J^±T\ *«WO**^»tt«:IllMLfe 



10 



7 n7 20 



(TIE [3] #BS) n EMD (Earth Mover's Dista 

nee) (Tib [4] mm &vmi-&z.b&-e2& 0 

[ 0 0 7 5 ] [ 3 ] M. Werman, S. Peieg, and A. Rosenf e 
Id. "A distance metric for multi-dimensional histgr 
ams. " Computer, Vision, Graphics, and Image Proces 
sing, 32, pp. 328-336, 1985. 

[4] Y. Rubner. C Tomasi, and L. J. Guibas. "The Eart 
h Mover's Distance as a Metric for Image Retrieva 30 
1. "Technical Report STAN-CS-TN-98-86, Department 
of Computer Science, Stanford University, Septembe* 

Dtotal=d(ha. la;hb, ] b) + lDij 



fz$&MX\ 2otf>HHfct:,x J*(om%&\i x bfyJ* 
[ 0 0 7 6 ] EMDJ1, v>7ffV * HSMfc L 

(Tie [5] #m) % *tih<om<oMi'Wmmb\,T* 

>?Vtz 0 

[5] M. Inaba, H. Imai, and N. Katoh. "Application of 
weighted Voronoi diagrams and randomization to va 
riance-based k-clastering. " In Proceedingsof the 1 
Oth ACM Symposium on Computational Geometry, pp.33 
2-339, 1994 

T=7^ * is hCD^nTDtotal t Lt v fj|E(9) (10) (11) 
[ 0 0 7 7] 



(18) 



Gtotal = G— (19) 

[ 0 0 7 8 ] tUfS^^M^^fig-C1±, ^WSIffliJite 

(^LT, ±Sfcift,(SSriiiaLfcn-&<^<:iiBJi, TStfcS^ 

[0 0 7 9 ] ^ij^c^fif 5 SffllSft<o*«l**q«i 

lj 7 p- ft ^| N ([2310) Srffi^TttMi"4 e -co 



5(^^VD e tit, TfltJffi^SriiiiaLfc^Pnco 
ym\*. p/mtft5 0 

[0 0 8 0] »fT«5?MSrjH!jftL, ttfTWW^Jt 

V4) 0 Waffle tt, >^*<t Lti^fi^ SrJt 

jft * m xm^mm t^t & i it b *j w i- ^ < * f^/v 

4) c , L 5 BEtt^li, JbC jfl* (m^itl 

iBitn:i«5ff^L !:*iJWr^ {fiifn.^, 



m 
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[ 0 0 8 1 ] ^yf->^*a s 2[SKJ:iSil* 

tt , 3W6**j»sfi - o xt^^ sx ^ > tr L/cl^}:^ 
*4 5 M o fc*0 Wr SriBft 5tAt*5. mJWS L # i Mlttt , 

[ 0 0 8 2 ] 4*3, ^y^^^SrllHJi-S^fti: L 
T\ te^^&^*ffiSr*RJBTfcJ;i\, OT;tf4\ ^Pf^H 

ft) S:*iJ« UfcSEiB«^»#»*P (*»D) 
*J5£&BDf4. — * (fll;ttfl5» WBlOP**Jtl, t2, 
t3, tn, (ft*i-4fc#ttJBx*nSr« 

5) r<k*wS!ii*Q(tn), iS*V(tn) % WFWi&**0(t 

coflCfctitt, 4^0COj;9f;L, 3K§*Q(tnh 3^SV(tn)3^ 
tt«FMd&**0(tn)^2piSffl[S:**, ^kfbU:I 
*gB*^*Sr*«>. Sl**^* h^#*p j«:#*ix 
j4T-#5 0 

[0 0 8 3] *flc«j^tt, SHMQCtnh **V(tn)X 
tt«FBBtS**0 (tn) <7H *-r*LJ&> 1 oS:St>\ ^;h,£ y n 
cb^fE-r^o ynCO^filE (yn) S: /i £ *5 < 0 
m ~ E (yn) = (1/N) lyn tf»?btf:n= 1 ri»e>N 

Ck= (1/N) Z (yn-^l (yn-k-/z) 

p j=2Ck exp(-2 k i k f j) 

t45o I»fn£f4-, k=-N+l^bN-lS-Ci:2» 0 &!£BSft 
pj=C0+2ZCk cos (2 7i kfj) 

i45o I*?n2f4* k = l^e>HStt5. f jf4Jffl«« 
f j= j /N 

j=0, 1, [N/2] ( [] tt#**OtE*) 

[0 0 8 4] iNSSRDfi, h^CS^^ 
T, ^***5B4feSr*iJ^i-5. Hi 1*4, ;&B*«t<Z>3g 
£ L B fz» ttS $ ^7t Xii fiQ (tn) 1 1 <omh & 

V hwi. Q(tn)f45 Qi3/ft< bl^SLTi^, t 
X>*U ^3g**<^>iB- ofc«pjffl8WF0 0#<7>iE»fi, Q 
(tn) tt* U < ETtg, SJX3tNFSJ 8 

1*2 Qft'ik. Q(tnH4. 6 0 H, 
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fife J t3 £<7>5t«tt#tt5 0*/#iffiafcJ5S 

[0 0 8 5] HI 211 30 #Pd]*# (N = 3 0 ) "C<D 

^srsjfcTcWJcia^Lfc^^^TfcSo « tt « z /ij m m 

(HI 3f4, h/up j6fc°— ^tt^>ttl»SrNPBB 

10 (,\ 8«f0 0^K«, t°-?fiff4Ji#U £J1P$#4^ 
[ 0 0 8 6 ] dl 1 4 tt, M*x<<? h>K7>tf— ^HttR 

SSfe^fiaSrtS^, ^***^iew ofc«p*j8«F0 0^ 

ft»iwT*S9, 0. 0 5HzWT£45 e 
'»»»35S|lfc*Six^*t>iS^«[*«o 0 H15I1 
g|$ D f? 5 3W6**36£ Sr« 4 *0« S:H5lt57D 
— ^-f — K'fcSo 13 1 ^iliQ(tk)co1l*:^ 

[0 0 8 7] *IJ^g[$Dfl B#^Jtnr<t^ 
*9iSUT? e Ell 5i:ifioTKBt5t, ^J^eSBD 
tt. «*^-^^ h^^pj ( j tt«'jK**BS) ^©tti 

tziE« snaffffiiB (^ = rti^5) ^oc?di 

ttXiittJRiS*^*^ 9 ^Sr^"3iy^-t-a(^7 t s' T^W 
2) 0 Wm^Jje^^^^^-efcJxtf, StjtE](D/<l7-^-< 

30 — ^ffia ^7^7dDSt§ (7.T77°W4) 0 

[0 0 8 8] JJciZ, ^ ^ h^cot 0 — ^fit (@13# 
HH) *Sig5fe3 o^r^o<^^t°— ^fiJ: »9 t>*:#i^^if p 

-^ftt^^ft* («*««#«) *Sia*3 O^O^fil 

H ^fitv *^ = T^SD3*i-S(^^^^ , W8) e 

[0 0 8 9] ftfZ, h^t- ^jatt»35SLf?t^ 

fit (0O;LtfO. 1Hz) i t)/h$t^if 5^*U3Ei-S 
40 (^f^9), /hSltiltf-tte Sr^ = TtZ JDjf+ 
5(^7y^Wl 0) o WE^arCjJD^fS^fi, 

[0 0 9 0] IT, 7vn7CS<3^, 
fl£l(77 7 7°Wl i) % «£8*S:l±i»t5(^fy 
/Wl 2) 0 ^ = 7Stffl«a*t±, ^fl^icfflt>b 

0 . L 50 ^^-^ |wU / 7->^^7lt^)Ti^>t7)^ j^ffV(tk). P^HIc&W 
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• [0091] at**-^ h/^*r**i^i7— 

0>SS:3SfcHU :^lL^i«±Moti^^ 

[ 0 0 9 2] *)fc2piJ&fflEtt, , iIK^IS«$ixfc*^ 
7 tc J: o TiiKoiiittthJHSrfTV \ MftMiSJc J: o xit 
ih • (Sift^wcoSStH. *l*^JE*Pf^ii«;^Sr?fi\ c 20 

^teSSrtt^J^itloTfcJ:^ (TIB [6 J #Jjg) 0 
[6] tUffl, MtU, ^t^s# 

pp. 124 - 129, 1994^9^ 

r^-feE j fci^5 e 

[0 0 9 3 ] 4 . *fr&JpJ^ 
^t°^-^l li-li, fe>^iJ^B2 S^f^lt^tLT^ 30 

4 . 1 f?ffi{t^IE^{b 

HUIB3. 1-3. 5^3£-<fcS!a*(0»*»*p^feA'- 
E-Ctt, ^^^ix^M^S^//^ ffffiflt (B13) , tssa 
(04) v •r*/'?'^?^ (Hi 0) s ^ = T (Ull 

fci* (ffiHo*&ttL#^ffl[J:9{fi;^t#) irSil^fc 40 
[ 0 0 9 4 ] rtBBgj <z>»3\ te^ftiS^SrtSfc 
9t#SS5Sl^tf ^tfe>Tfenii, J»^J^T-#* 
5 C 0^e>io©lffl*i:5j:5Jrc:ixbollSriE 
ffij kjfc—6totj:£WX*WJ£zklZ'tZ) 0 tlx, JjfeA 
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$ n^WffifBSr P d, ^ffi E "C* tti $ nfcfMEfil & P E k 
Zklz-tz> 0 

[0095] z^hcommmp A - p ^m^tz^-^m 

WgflBKRfcixS h<DXntj:< , ^A-^&D^vf 
^ i t*ffiEfc5^tt*4q<^^ffi-C«#lftx.rti5 % ^jg 
A^*&Dtw^Efo4^fi**P^ffiSriiJDL7t 9 t 

[ 0 0 9 6 ] 4. 2 fe^ljftl 

D Wftl^ t^Tj|*7 L T V ^tf r y ^(1) ) , 3o 
K±<^;#ffi-C*«tji*n LT 5 rt> if 5 7^*0^1- 5 ^ 
y^(2)) 0 3 o©K±o*fefR»^*P t TV ^tf , §fc 

[ 0 0 9 7] 2 og/J^)*ft t It i^^lt 

(3)) D C^p^fflP A + P B + P c + P d ^ LtU^fflCSriei 

:©L#V^i:U, &1tLI£ s JjmmX (^£.(D 
m-£te4) oi/2ffi^5«SrR»ttbJ:^ 0 
[ 0 0 9 8 ] ^<7?iD*flt^L#^fltSr3ax.T^<CJt*t 

Lj i:*iJISf-r«5(^^^^ p (5)) e Klotelt* 

± ^ * ffi t? « * ^ *P L T l ^ ^ if o 3t L T ^ * s s 
3 tV^jRirRRbn* fc^-Ctt*< , 23^fl4 t L-tt 

[0 0 9 9 ] 4. 3 «^«£2 (**ft*t*S:) 

t t ^p^i s: * «> s * j£ -e & 5 o txtnmzhimt % a. , 

P«t.i= (q: Pa+ ]S P B + y Pci 6 P D ) / (a + 0 
+ 7 + 6) 

[Hi 7(3, S*f*tt^S:SrBftWi-4fc«)C07n— 5^^ — 
h-e&So ^&A-^ffiDcO^^/j^-<T^T LT^it 
iK^fyrai)), l*:8oTP t ot a ^gtlit^. 
*LXwWP t <»t, w ] 5:1&*n L # ^fE t Ittt L(xf-yy 



*(13)! 002-3428" 
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tf+ftizm< rgB6«MB£j fcWSf-raC^T 1 y^d 
5)) 0 w^l**PL#^ffl[^iB-t-a?Si:«*P»*t^< 
5 . 1* *p L # ^flt *s ? 5 t W«l ft # tg ?l 5 0 r ^ & 

[0 10 0] gi*Pb#t^a[SrjHx.Ti^ft*tixtf, ^<^>P 
tote! Sr^S L# t.MB <t it^-T 5 Ur^/d^ ) „ ftl 

lft5Ufy^(17)) 0 

[ o i o i ] r iitrE**ffi*a, /3. v , 6 co^ 
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iHNfMK-T * -7 1 ^/ ~f (21) ) 0 35RSl::3W8*«#*£ t-fc 
ACiWi t (22) CO YES) x 3g^WSlJSfr» 

^SKBtHBT*-* Sr#flR L -i**r v ^(23)) % ^^A-^ 
EfcD^MfSSrfr^ (^ ^7 B (24)) , ^n-Wl^ffi-C 

[0 10 2] jg»»Pjfc^:35^fl=a![|z#LTiE 



fti§;h,H#Rgj ^^5(^^3/^(25)). *B<&¥ll3£SB2 3 
[0103] 

[*1 ] 









tarns 


ft £ Q "fi « 


S 0r 












St 
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m ~ & 


£ X 









[0104] «-&*iJ^SfB2 3(3:, aSE«P*J<0**«*S: 

comm. m&nmtomm mi) tzt^mmtirz* m 

[0 10 5] Si".*ft^»*tft6iIBB:illjOil!S* 
^w±5«*S:J0j|-r4(^7 L y^(31)) o h 



40 5o 

[0 10 6] *(^, Btra«^S<5^7tS^Sr*D*i-S 
£<3^^g^Sr*n*-r^> (^^ ^^°(34)) 0 0iJ^ft^f^E 

5)) Q iR»^4itixtf (7f y r (36) CTO) . ^ffiB (« 
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[oio7] «»Msfc;h,tf % mmwnfr^oAmfei 

(^7^^(38)), jR»«0«BT*Jxtf^SA 
^fi^^fc a £ ± if 5 ( ^ 2/ ^° (40) ) 0 4> 

t l 5/^(39)) 0 KUkdJ; ?i;:LT\ g tftfti:: 

4. 4 ^4£|J^3 (&&JI[Iffi;&5=t) 

[0 10 8] tt^tft, 2o^M (^ftA-OfrftD 10 
^l^m-efcit^s, r--m^?£A, *j£Di:t 
£o ) SrWlt-toT!ft^i-S e E!2 0te, jj§5feco||Jti:: 

*#^^/ftA, ^ffiDdSEIWF{Z«|*PL3t#J'&4 3%, 
ffiAj^jfeD ± 9 4Klfc*lLfc»&3 4%, Jj&Afrjj 
S*D J: 9iff<«|4pL7ti!l^2 3%iioT^5o ^<03S 

[0 10 9]B2 1(a)tt, *SA, *ffiD^BIW{C« 

Sr^t-^9 7"e*)S 0 gfcfcififcsJj^ 5feHt*fiffil*:li8 9 
%, 1 l%i4otl^ 0 i2 1 (b)tt, JjmAtfJj&i 

»WitflOO%, 0%i4ct^5 o 12 2 1(c) fi, 
*SD^sa J: 0^<»*nbrt:»£^ fi^otf¥*& 30 

ft*, *Hfc*tt0!l;tJi8 0%, 2 0%i4ot^5. 
[Olio] rcoj; 3i:^A/j^DJ: !9-¥.<tt*nL 
ft:*&^«l*BJ58;5!l*35S 1 0 0%£iSl^T\ *l£*g|»l2: 

c^)7P-f t-ht'fc§ 0 *j£A~*«feD^«!f3S*Si--< 40 
tmt(7,f ^7°(51)) t it*ftASV*ffiD 
tf s 3S***3B£S:8?*P LTt ^fiC;*^ y y°(52) coYE 
Sh tih^jh^^jfeA, Dco1£&0#£iJco-t — ^£r#fig-t 
S C*^ ^y(53)) 0 

[0 111] ifco^ffi^#<^4PLfc^SrBI'<S(^"7 1 
f£*P §| # — ^ co B#RB h £ ^ f±— S CO toS IS *tH W 1*1 co 
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i-5(^^>>^(55)) c 
[0112] igttldttft Vtzfi\ B **sa in 

x * ^ (56) ) q ^***<z>38£ £ *(| £ * ixfc t ft li ( * *r 
y 7* (57) (DYES) , ±S^*SftT-fc9 s 

8)) 0 ^***^*^s*J^$ni^ofci:#Ji, ±* 
¥^^^*iJ^-r5(^^^^(59)) c , 
[0 113] -co J: 9tO|fr£Wt3f±. *ffiA^j£B 

coii^^y^L-Ci^ <t z*>izwm>&% 0 
4. 5 ^«**«^EHOi|#3£ 

[0 1 14] ^±coJ: 5t^bT^3S**<7)«*&^<7) 

mm^me, 9iz^ r- <D9c^-t£ • ih^tij co<fc 5*35 
*»*^**Sr*^L, S»fWir-=2> 7 SriiLTSEMf:: 

Eco^r-^^, Sii^Sir^^— l 0 ^I^^7Fffi6, 
[oiis] i-C(catggx*/j:ir^^$ix, m 

m^-tz t xtt* < , mmm 1 3 1 4 izig^s 

[0116] 

t^i] xa^»«tt*ti-sfc»^^ajffig£s>^ 

7 1 ^ ^ i-« ffl§ B| ~e fe ^ 0 

[0 2] 2fcii*3Sir>*— 1 O^co^Vh: 0 ^-^ 1 i ^ 
[ H 3 ] ¥U A^fT^l»M4^Slt5M a- 
[ fl] 4 ] B ;<> fT 9 5s ^T 1T ^ ?g ^ ^ .. t . . ^ 




[BO 6] 2ft5c»-?tt*lRl* r 9 7«:}t^fcBB-e*>-5o 
[H7] n = 3, m=4H, *«KB31HS:«^7tite* 

[H8J n = 4, m=3i:L, #PJ b 4<DJ*-? <y ^ > ^ 
^R*fi^7:7£ffi^fc0-efc5o 

[hi o] flft*Bc^5jfe»****s:iia-ra«ia 

[Ell 1] *R^*t!S03B4Ufc BtzilffiS tLfc^il* 
Q (tn)<n 1 &&%<D£m&^-ty'7'7X*3bZ) 0 
[Ell 2] m&x^f hvu (^ 0f 7 — hAO pj£ 

[Ell 3 J ffi**^ h^pjSr*^. ^<Dy<? h/u 

[Ei i 4 ] ^^-^ h/uotT— tmi&wt&yv v v t 

[Ell 5] W^fflD^tf 5^***3B*S:Ktt"*-S*aa 
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